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FORIWORD

The results of the research and development program of the Marine Location

Marker, EX 33 Mod 0 are reported here. The development program was assigned

to the Researoh and Development Department, U. 8. Naval Amnunition Depot,

Crane, Tndiana, under direotion of Task Assignment RUMS 3E 805/323 1/7008-12-001.

The task engineer was R. W. Szypulski of the Bureau of Naval Weapons and the

project engineers were 3. K. Haulotte and E. H. Mason of the Naval Amunition

Depot, Crane, Indiana.

0. N. FOWLER
Captain, USN
Commanding Officer

S. M. FASIG]
By direotion
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ABSTUROT

Development work has been oompleted on the U 33 Mod 0 Marine Location

Marker. This marker is intended for'use with the RX 18 Drill Limpet'being

developed under ountraat NOrd 18875. The U2 28 Drill Limpet in Intended for

LID? Use in tre-inins exerolues against surface vessels. The RU 33 Marinie

HLoostion Marker provides a visual surfae~o indioation, either day or night, of

S the functioning of the drill limpet. The EX 33 Mod 0 Marine Location Marker

produogla a green smoke of oes minute duration followed by a green flare of

S On* minute duration. A delay is incorporated in the marker to allow time for

surfacing of the oontaining vehicle. This marker ha. withstood safety

S handling and environmental evaluation testing. This marker is being further

Srefined a"d developed under Task Assignment RUIIE 33 000/323 1/=08-3.2-001.
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INTRODOOTION

1. db.t §wm n11Au Dopeq Crane received from the Barwu of 000il Weapons

Task * kMs en$ m O -.0 -OW 3 1/F008-12-001 for the developmeAt Of a pyro-

teooleo 1rine Loft$on Morker. This marker will be used in the *1 08 frill

14upe• •g developed by Daystrom, Ina., Poughkeepsie, New York, underV:'.

oonta't M.rO 18275. The EX 28 Drill Limpet is intended for use of VDT

personnel in training exercises against surface vessels. The X 33 Uarikw

Location Marker will provide a visual surface indication, day or night, $

the functioning of the NU 28 Drill Limpet.

2. The design requirements were as follows:

a. The marker display shall be visible for a minimum of one half mile

in sea itates up to four.

b. The marker shall consist of a green smoke of one minute duration

followed by a green flare of one minute duration.

a. The marker shall have a delay after initiation to allow time for

surfacing of the vehiole-in which it is contained.

d. It shall be safe and operable after completion of two complete 14-day

TAX temperature and humidity cycles of 1600? (95% Relative Humidity) and -65"F.

e. It shall funotion at temperatures of +270? to 100*F after exposure to

these temperatures for a period of twenty-four hours.

f. It shall be safe but not necessarily operable when dropped from a

height of 40 feet.

I. It shall be safe but not neoessarily operable after being subjected to

standard jolt and jumble tests.

h. It shall be safe and operable after completion of standard transportation

vibketion tests.

j 1
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-,. It shall withstAnd an ezte*Wl hydrostatic prussup'@ 6f 50 psi without

3, A marker which meets these requirements except requirement e, 9e n

developed. The ZI 33 Mod . j*.rine Looation Marker produces a grean. mO1W9 one

minute duration followed by # green flare of one minute duration ezoopt when%*-

* jested to 28 day T&H (]yo'h 0see pars. 80). A delay of approximately 15 sooondip

is incorporated in the mk~ker to allow time for surfacing of the vehicle in wbLA

it is contained. The delay txuln inolude8 a gasles$ j•L.tA •O 4 jwie*•xL;•

by a "flash" from a primer in the oontsniAg '6biolo. The powder ignites time fuse

fuse to provide the delay. A starter mix is used to ignite the surface of the

smoke from the delay train. Pressure buildup from the smoke blows out a seal,

releasing the smoke to the atmosphere. A general outline of the unit is showrl

in Figure lil.

DISCUSSION OF THE DIVLOPMT AND TESTING OF THE ORIGINAL DESIGN

4. In order to arrive at an original design for the marker, disoussions were

hold with representatives of Daystrem, Ino., Poughkeepsie, New York, contractor

for the release vehicle, to determine basie dimensions for the marker.

Formulations were then established meeting the design requirements for the

pyrotechnic display. Paokaging hardware was designed within the basic dimensions

previously established. The original design is illustrated in Figure I.

TESTING OF THE ORIGINAL DESIGN

5. An evaluation lot of 34 markers was manufactured refleoting the original

design. Samples from this lot were subjected to transportation vibration

(MIL-STD-303), jumble (MIL-STD-301), jolt (MIL-STD-300), 28 day JAN temperature

and humidity Cycle (MIL-STD-304), and 40 foot drop (MIL-STD-304). Prior to

conditioning, all units were subjected to a vacuum test at 6" Hg for 15 seconds

and a hydrostatic pressure test ai, 5 psi for 30 minutes. Results of the

pressure and vacuum test showed that the nose plug seal was not reliable, with

2



NAVWEPS RWOQT '487

v, mJpority of the signals failing to pass the leakage tests. EvaluatiOR

testing was conducted to uncover any other weaknesses in the original devign.

tAia4o burning times from these tests are sumnarized in Table 1. Results of

the evaluation testing are summarized below:

o.. Temperature and Humidity Cycle. Five U 53 markers in a sealed con-

tainer were subjected to a 28-day XAN temperature and humidity cycle in accord-

ance with MIL-STD-304. One of these signals functioned properly after the

test. The other four signals failed to function as designed. It was determined

that the AlA ignition pickup failed to ignite the time fuse delay train.

b. Tumble. Your unpaekaged signals were subjected to the jumble test in

accordance with MIL-STD-301. On all four markers, the body tube pulled loose

from the base at the crimp during the test. The markers were considered safe

to handle and dispose of.

0. ;olt. Three markers were subjected to a jolt test in aocordeneo with

MIL-STD-300. All signals satisfactorily completed the teat; however, two of

three failed to function. It was determined that these failures were caused

by moisture penetration of the delay assembly during pressure or vacuum testing.

d. Forty Foot Drop. Three markers were subjected to a forty foot drop

test in accordance with MIL-STD-302. On all three units, partial separation

occurred between the body tube and the base. The markers were considered safe

to handle and dispose of.

e. Vibration. Four markers were subjected to a transportation vibration

test in accordance with MIL-STD-303. All of the markers successfully completed

the test. Three of the four markers functioned properly; the fourth failed to

ignite because of moisture penetration of the delay assembly.

6. The following is a summary of deficiencies disclosed in evaluation testing

of the original design shown in Figure 1.

3
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Ot aialure of the nose plug seal to withstand pressure and vacuum tests

withoUi leakage.

b. Separation of the body tube from the base during jumble and drop testing.

o. Unreliable functioning of the delay assembly.

DISCUSSION OF REDESIGNED UNITS

.7. Several design changes were made to eliminate the weaknesses disolosed in

evaluation testing of the original design. A discussion of these ohanged

follows:

a. The nose plug was replaoed with a mechanical seal developed under

Contract N164-4532.

b. The body tube was manufaotured from 6061T6 aluminum alloy in place

of the softer 3003S used in the original design.

o. The delay a-scmbly waz modiflod to piovide wure reliable ignition of

the marker. Two approaches were taken to this problem. The first involved

ignition of the time fuse by 6-6-8 starter mix with AIA gasless ignition powder

used as the flash pickup. In the second approach, a slurry of F33B gasless

ignition powder was used in place of the 6-6-8 starter mix to ignite the

time fuse.

d. The base was modified to improve the "o" ring seal between the base

and the body tube.

TESTING OF THE REDESIGNED UNITS

8. A seoond evaluation lot of 34 markers was subjeoted to the following

tests. Burning times from these tests are recorded in Table 2.

9. All units completed vaouum and pressure testing without leakage prior to

oonditioning.

4
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10. Ambient Fir . Five units were suooessfully fired at ambient condition.

3.. 1ow Temperature. Five markers were conditioned at 27°F for 24 hours and

then fired at this temperature. Functioning of.the units was satisfactory.

18. Hish Temperature. Five markers were conditioned at 1O0OF for 24 hours

and then fired at this temperature. All units were satisfaotory,

13. Jolt. Three markers were subjected to jolt testing in accordance with

MIL-STD-300. All three functioned at the completion of the test.

14, Jumble. Four unpaokaged markers were subjected to Jumble testing in

aooordanoe with MIL-STD-01. All the markers were safe to handle and funo-

tioned at the completion of the test.

15. Forty Foot Drop. Three markers were subjected to forty foot drop testing

in accordance with MIL-STD-3502. The three markers were safe to handle and

functioned properly nt tb½ o,•pl~eton cf the test.

16. Vibration. 'our mrkers wtiro subjoeted to transportatIon vibration

testing in acoordaiieo with MIL-STD-4303, Tho four markors funotioned properly

after vibration teotin&.

17. Temperature and Humidity Cycle. Five markers were subjected to a 28-day

temperature and humidity oyole in aocordanceo with MIL-STD-M3O4o The units were

placed in an unsealed container with Bealing caps ovor the b1ae of the marker.

In addition, twenty delay assemblieu sl.ghtly modified from the delay assemblies

used in the markers were subjeuted to the temperature and humidity oyale in a

sealed container. These modified delays utilized F33B gasless ignition powder

to ignite the time fuse in placoe of the 6-6-8 starter mix used in the delay

assemblies in the markers. Four of the five markers did not function at the

completion of the test. These failures were caused by failure of the 6-6-8

starter mix to ignite the time fuse. The fifth marker functioned properly except
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for accelerated burning of the smoke. Afl of the delay assemblies which included

the P33B gasless ignition powder functioned after completing the temperature and

bumidity cycle.

18. Field Tests. Tests were oonduoted at the facilities of Daystrao, Inc.,

at Poughkeepsie, New York, to determine compatibility pf the NMAD Crane marker

with the release vehicle and to cheek functioning of the marker in the release

vehicle. These tests were considered satisfactory.

19. The results of these tests indicated that the deficiencies disclosed in

testing of the original design had been corrected. The final design is

illustrated in Figure II.

DISCUSSION

20. Although operation of the markers after JAN temperature and humidity cycle

was not completely satisfactory because of the failure of the delay assemblies,

it is felt that this condition can be corrected during the PPE program by use

of the alternate delay assembly design. This conclusion is supported by

successful functioning of. these delay assemblies after JAN temperature and

humidity testing. Accelerated burning of the smoke composition after temperature

and humidity testing, while not desirable, is acceptable since the resulting

increased volume of smoke will improve visibility.

21. Overall performance of the RX 33 Mod 0 Marine Location Marker is considered

to be satisfactory for release to PPE. This program will be conducted by the

Research and Development Department of NAD Crane under Task Assignment

RUMA 3z 000/323 l/W008-12-0Ol.
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